Duplication of the entire 22.9 Mb human chromosome 21 syntenic region on mouse chromosome 16 causes cardiovascular and gastrointestinal abnormalities.
Down syndrome is caused by a genomic imbalance of human chromosome 21 which is mainly observed as trisomy 21. The regions on human chromosome 21 are syntenically conserved in three regions on mouse chromosomes 10, 16 and 17. Ts65Dn mice, the most widely used model for Down syndrome, are trisomic for approximately 56.5% of the human chromosome 21 syntenic region on mouse chromosome 16. To generate a more complete trisomic mouse model of Down syndrome, we have established a 22.9 Mb duplication spanning the entire human chromosome 21 syntenic region on mouse chromosome 16 in mice using Cre/loxP-mediated long-range chromosome engineering. The presence of the intact duplication in mice was confirmed by fluorescent in situ hybridization and BAC-based array comparative genomic hybridization. The expression levels of the genes within the duplication interval reflect gene-dosage effects in the mutant mice. The cardiovascular and gastrointestinal phenotypes of the mouse model were similar to those of patients with Down syndrome. This new mouse model represents a powerful tool to further understand the molecular and cellular mechanisms of Down syndrome.